
X-RAY CARCINOMA

For further progress in our investigations into the
etiology of cancer the thing that we most need is a

method of experimentally producing cancer at will.
With such a method available it will be possible to study,
step by step, the transformation of normal cells into
malignant cells, to observe the conditions that favor and
impede such transformation, and ultimately to settle
conclusively the relation or non-relation of extraneous
parasites to malignant growth of tissues. The prevail-
ing method of research, by the study of transplantable
tumors in animals, while giving us invaluable informa-
tion as to tumor biology, is defective in not showing us

the earliest stage, the critical point when cells that were

once normal members of the community of cells assume
anarchistic relations to that community. One of the
nearest approaches to an experimental production of
cancer was made in the well-known experiments of B.
Fischer, which consisted in causing an overgrowth of
epithelium into oil that had been saturated with stains;
but this overgrowth merely resembled cancer and never

did actually become malignant; hence the results of this
work have not been of great significance. In the cancers
which follow «-ray exposures, however, we have a true
malignant growth produced under conditions which can

be properly considered as experimental, although invol¬
untary. As Wolbach insists, the fact that "the subjects
of these experimental carcinomas have been men instead
of animals, and the observers not laboratory workers,
does not invalidate the evidence."

It is, indeed, strange, in view of the striking character
of x-ray lesions and the resulting malignant degenera¬
tion, that they have not been more systematically con¬

sidered by the experimental pathologists as a source of
information for the elucidation of tumor etiology. A
good foundation for future work, however, is laid in the
two extensive articles recently published by C. A. Porter
and S. B. Wolbach,1 which consider at length both the
clinical and the pathologic aspects of , -ray lesions. Dr.
Porter has had the unique experience of studying and
operating on thirteen patients with severe lesions follow¬
ing exposure to these rays, in all but three of which
malignant proliferation was present. In the literature
he found records of thirty-four other similar cases, but

1. Porter, C. A., and Wolbach, S. B. : Jour. Med. Research, 1909,
xxi, 357; abstr. in The Journal, Jan. 1, p. 81,

this unquestionably represents by no means all the cases

of this kind that have been observed. Among the most
interesting features of clinical study may be mentioned
the following : The a;-ray dermatitis is a perfectly typi¬
cal form of occupation dermatitis, and in the chronic
variety is entirely distinct from all other forms of skin
lesions. The changes are distinctly atrophie, with
kératoses which are entirely comparable to the senile
changes of the skin, as pointed out by Pusey. As in
the senile, but much more frequently, there develops in
the base of these kératoses a squamous cell carcinoma,
and this malignant change, it is to be emphasized,
occurs just as certainly in the neglected x-ray lesions of
the young as in the old. In other words, cr-rays produce
senile changes in the skin, and senile epithelioma follows
as a result, irrespective of the age of the individual who
possesses the senile skin. As to malignancy, x-T&y can¬

cer is also entirely comparable to senile cancer, not
tending to early or extensive metastasis, and being
easily controlled if only radical measures are used in
the early stages. It seems that cancer is more likely to
occur in those who also subject the skin to the irritation
incidental to the development of the plates than in those
who do only a;-ray work, just as the senile skin becomes
cancerous chiefly at the points where it is most exposed
to irritation. As the slight protection afforded by the
cuffs seems to prevent «-ray dermatitis, Porter suspects
that the harm is not done by the z-rays themselves, but
by other emanations from the tubes.

Dr. Wolbach considers that all the changes produced
by the injurious emanations, whatever they may be, are

primarily of a degenerative character, and of such a
nature that after a certain amount of injury has been
done normal repair becomes impossible. Progressive
vascular changes, leading to obliteration, keep up the
degenerative processes, so that even years after the last
exposure active changes are found to be still taking
place. Of all the exposed tissues the epithelium is least
injured, and so, as the underlying connective tissue
disintegrates, the epithelium grows down to reach the
deeper and less injured strata where it can still
olimi  nourishment. In this way the surface integrity
is preserved, but with the formation of thickened layers
of epithelium, from which, eventually, the carcinomas
develop. By the study of manjr lesions at different
stages it is possible to follow out the entire sequence of
events in the genesis of a carcinoma, under conditions
as favorable as in any animal experiment.

It will be noticed from the above account that it is the
degeneration of the connective tissue which is primary to
the overgrowth of the epithelium, an observation which
is in harmony with the hypothesis of Ribbert, who held
that the increased activity of cell growth was due to the
diminished resistance offered by the surrounding tissues.
It also recalls von Hansemann's "anaplasia" theory,
namely, that malignant proliferation is essentially a

reversion of the cells to a purely proliferative and vege¬
tative type at the expense of functional capacity. Wol-
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bach believes that in . -ray cancer the epithelial cells
achieve slowly an increased power of growth at the
expense of differentiation, as a result of repeated periods
of overgrowth lasting for years, and under conditions of
impaired nutrition, as a result of which the cells acquire
the ability to gain their sustenance at the expense of
other living tissue. Similar reasoning can be applied to
the many other forms of surface cancer following pro¬
tracted injury, such as the cancers of chimney-sweeps,
aniline workers, paraffin workers, the cancers following
on lupus and leucoplakia, etc., and it seems to be thor¬
oughly logical and satisfactory. It will be observed,
also, that the activity of parasites does not need to be
assumed to explain the characters and genesis of these
neoplasms.

There seems no evident reason why a>rays and the
other agencies mentioned, which produce cancer so read¬
ily in man, should not be capable of producing cancer

equally well in laboratory animals, once the proper con¬

ditions have been learned. If this can be done with any
considerable frequency it will put the study of cancer on

a better foundation than it has ever yet enjoyed, with
corresponding prospects of rapid progress in our under¬
standing of the etiology of neoplasia.

GERMOPHOBIA

The development of the science of bacteriology has
given rise to a new type of 'phobia\p=m-\thedread of
microbes. That vague dread of the mysterious and
unseen or unknown which formerly attached to gnomes
and kobolds now surrounds microzoa and bacteria,
beings as invisible to the unaided eye of flesh and, to the
popular fancy, ten times as full of maleficent power.
The very word "microbe"\p=m-\innocentenough in its defini-
tion of "a little living being"\p=m-\has,in the minds of
most persons, an ill-defined malign implication. Science
itself has encouraged, though without design, this one\x=req-\
sided view of the activities of micro-organisms, for,
naturally, the pathogenic germs have been studied before
the non-pathogenic, and largely to the exclusion of the
latter. Popular writing, moreover, usually exaggerates
and often distorts the obvious trend of science.

A typical example of this exaggeration is to be found
in the recent book by Mr. Upton Sinclair and Mr.
Michael Williams on "Good Health and How We Won
It." Mr. Sinclair and Mr. Williams succeeded in regain¬
ing their health by greatly limiting their diet and by
cutting meat out of their dietary. They proceed to show
on the strength of statistics and observations the value of
the exclusion of meat from the dietary of those who
would be healthy, since bactériologie examination shows
that all the forms of meat contain immense numbers of
germs. How appalling for the general public it must be
to be told that an ordinary specimen of sirloin steak such
as was served at the table of a prominent city hotel,
when taken to the bactériologie laboratory and examined

without delay, contained nearly four hundred million
anaerobic germs per gram of moist material ! This was,
however, "not a counter" to what was found in other
food materials, fish and flesh. For instance, in round
steak there were five hundred sixty million of anaerobes
and four hundred twenty million aerobic microbes per
gram. In large sausage there were five hundred sixty
million of anaerobes and four hundred twenty million
aerobes. In small sausage there were eight hundred
thirty-four million aerobes and six hundred sixty-three
Bullion anaerobes. After these materials had been kept
at room temperature for some hours the number of
microbes in most cases very nearly doubled and some¬

times more than doubled—all this in spite of the fact
that these observations were made in the winter when
germs are less abundant because of the diminished
amount of dust in the air, and when the low tempera¬
tole prevents them from growing as luxuriantly as in
warmer weather.

If these statistics were to be taken as seriously as the
authors suggest, it would seem utter foolhardiness to eat
any meat. Especially would this be true in regard to the
meats which supply the poor with their proteici nutri¬
ment, such as ham, bacon, sausage and Hamburg steak,
for, even more than higher priced classes of meats, these
swarm with microbes. It is evident that most people
have been eating germ-laden food ever since the world
began; and all who are not yet dead have survived it so

far, which seems á wonder at first glance. Stolid,
unscientific common sense, however, refuses to be
frightened away from the food on which it has thriven
for so long, and serious science- finds some justification
for the common-sense attitude.

Of course, the pseudoscientific fallacy lies in the
assumption that all germs are dangerous, whereas, just
as some macroscopic plants and animals are noxious to
human beings and others innocuous, so it is with micro¬
scopic organisms. The microscopic plants that are dan¬
gerous to human life are very few indeed. We know
about two score that produce seriously injurious results;
and probably there are thousands of others that are
either harmless or even positively beneficial. We delib¬
erately eat certain microbes in cheese and consume their
products in vinegar or in sour milk or in other food
materials. Not only are these not harmful, but in
proper quantities and at proper times they are adjuvants
to nutrition. We deliberately encourage certain forms
of fermentation (which is, after all, one kind of
microbio growth) in silo for cattle and in sauerkraut for
human beings and do not anticipate serious harm from
the moderate use of these foods. How much the
microbio flora constantly present in the intestines and
increased in quantity and probably also in variety every
time any kind of food, animal or vegetable, is taken, may
help in digestion we do not as yet know. There is a

theory, however, that these microbes of various kinds
are helpful rather than hurtful in digestive processes.
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